OPERATION INSTRUCTION MANUAL 
JOHNSON VIKING MATCHBOX 


ANTENNA COUPLERS 


These instructions are applicable for the installation and operation of the following 
Matchboxes: 


250-23 Matchbox for use with transmitters which have a maximum input of 
275 watts to the final amplifier. 


250-23-3 Matchbox, similar to the 250-23 unit, with a directional coupler indi- 
cator installed and a Directional Coupler (part no, 250-37) furnished. 


250-30 Matchbox for use with transmitters which have a maximum input of 
1,000 watts to the final amplifier. 


250- 30-3 Matchbox, similar to the 250-30 unit, with a directional coupler indi- 
cator installed and a Directional Coupler (part no. 250-37) furnished. 
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1. GENERAL DESCRIPTION 


The Johnson Matchbox is an antenna coupler designed for matching antenna and trans- 
mission line impedances to a 52 ohm impedance within the amateur bands from 3.5 to 30 
megacycles. The Matchbox also provides band switching and transfer of the coupler from 
transmitter to receiver and in addition mutes the receiver and grounds the receiver antenna 
terminals during transmission, 


The Matchbox is capable of matching the 52 ohm coaxial output of a transmitter into 
loads ranging from approximately 50 ohms to 1200 ohms for balanced lines, and 50 to 2000 
ohms for unbalanced lines. Large amounts of reactance can be compensated for by the 
coupler, the amount depending upon the frequency, line or antenna resistance. The Match- 
box, or any coupler, installed at the transmitter end of the transmission line cannot correct 
the standing wave on the transmission line. This standing wave is a matter of impedance 
match between the antenna and the transmission line and may be eliminated in various ways 
described in antenna and transmission line literature. 


The coupler circuit consists of a parallel resonant network utilizing an inductor with 
a coaxial wound coupling link, a dual tuning capacitor, and a dua differential matching capaci- 
tor as shown in Figure 1. Impedance matching for either balanced or unbalanced transmission 
lines and antennas is accomplished by the front panel controls of the two dual capacitors with- 
out resorting to the customary coil taps or link adjustments. Adjustment of the Matchbox 
must be accomplished by the use of a directional! coupler, such as Johnson no. 250-37. 


The Matchbox tuned circuit provides additional harmonic attenuation of the transmitter 
output by at least 15 db. The 52 ohm coaxial line between the transmitter and coupler provides 
for the insertion of a low pass (TVI) filter such as the Johnson 250-20 for improved harmonic 
attenuation. A terminal is provided on the terminal board for the installation of anR. F. 
probe for use with an oscilloscope, modulation indicator 


The Kilowatt Matchboxes (part nos. 250-30 and 250-30-3) have a switching relay system 
designed for "fast make-slow break" operation allowing the final amplifier plate voltage to be 
cut off before the transmitter load is removed, The time of delay is fixed between .15 and .25 
of a second which is ample to allow the relay contacts to break without any arcing, 


|W he INSTALLATION 


The Matchbox and its Directional Coupler must be connected to the transmitter with a 
52 ohm coaxial line as shown in Figure 2. The length of the coaxial line should be as short 
as practical since the input reactance varies more rapidly with frequency as the length of the 
line increases. If a low pass filter and a TR Switch are used, they should be installed as 
shown in Figure 2 using the coaxial lengths as indicated. The remaining connections to the 
Matchbox should be made as follows: 


1. GROUND. This terminal should be connected to the ground terminai on the trans- 
mitter by means of a large gauge wire. The lead from the transmitter 
to ground should be a large gauge wire and as short as possible avoid- 
ing any lengths near an odd multiple of quarter-wave on the operating 
frequency. For multi-band operation, ground leads of various lengths 
should be installed. 


2. RECEIVER ANTENNA. The antenna leads from the receiver should connect to 
the two terminals on the terminal board designated RECVR. ANT. Be 
sure the ground lead from the receiver is connected to the grounded 
antenna terminal. The Matchbox is supplied with the receiver tap at 
the 300 ohm position. Less turns will give a lower receiver antenna 
input impedance and vice versa. 
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3. R. F. PROBE. This probe may consist of a short piece of stiff self supported 
wire (soldered to the probe terminal inside the cabinet) with a small 
turn on the end to provide capacitive coupling to the coupler inductor. 
The coupling should be as loose as possible consistent with the energy 
needed so the coupler tank is not unbalanced. 


4. RECEIVER CONTROL. These two terminals are connected to a normally closed 
contact on the relay and may be used to break the receiver B- voltage 
or muting circuit during transmission periods. 


5. RELAY 115 V.A.C. The 115 volts AC for the antenna relay should be applied to 
these terminals. This voltage is usually secured and controlled from 
the exciter and should be applied to the relay only during transmitting 
periods. 


6. BALANCED TWO WIRE LINE. The two feed-thru insulator terminals should be 
used for connecting all two wire balanced transmission lines. This 
applies to both the 275 watt and Kilowatt Matchboxes. 


7, SINGLE WIRE. 


a. 275 WATT MATCHBOX. This feed-thru insulator should be used for single 
wire transmission lines or the end of single wire antennas which are of 
high impedance. 


b. KILOWATT MATCHBOX. Connect single wire transmission lines or the 
end of single wire antennas to the feed-thru terminal designated "SINGLE 
WIRE". The remaining feed-thru terminal must be grounded to the ground 
terminal above it during operation on 80, 40 and 20 meters and left un- 
grounded on 15, 1i and 10 meters. 


8, COAXIAL AND LOW IMPEDANCE SINGLE WIRE. 


a. 275 WATT MATCHBOX. If a coaxial line is used from the antenna, the inner 
conductor of the line should be attached to either of the two balanced line 
terminals, the outside conductor of the line grounded and the other bal- 
anced line terminal grounded throughout the range 3.5 to 30 megacycles, 


Low impedance single wire transmission lines or antennas should be at- 
tached to either of the two balanced line terminals with the remaining __ 
balanced terminal connected to ground throughout the range 3.5 to 30 
megacycles. 


b. KILOWATT MATCHBOX. The coaxial line from the antenna must be con- 
nected to the coaxial terminal, The feed-thru insulator terminal with 
the ground terminal directly above it must be grounded during operation 
on 80, 40 and 20 meters and Jeft ungrounded on 15, 11 and 10 meters. 


Low impedance single wire transmission lines or antennas should be con- 
nected to the feed-thru terminal designated ‘SINGLE WIRE". The re- 
maining feed-thru terminal must be grounded to the ground terminal above 
it during operation on 80, 40 and 20 meters and left ungrounded on 15, 11 
and 10 meters. 


9. DIRECTIONAL COUPLER. A directional coupler and its indicator must be used to 
properly tune the Matchbox and should be connected per the instructions 
received with it. The Johnson Directional Coupler, part no. 250-37, 
must be used with the end which has the white nylon tip jack, connected 
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if GENERAL DESCRIPTION 


The Johnson Matchbox is an antenna coupler designed for matching antenna and trans- 
mission line impedances to a 52 ohm impedance within the amateur bands from 3.5 to 30 
megacycles. The Matchbox also provides band switching and transfer of the coupler from 
transmitter to receiver and in addition mutes the receiver and grounds the receiver antenna 
terminals during transmission. 


The Matchbox is capable of matching the 52 ohm coaxial output of a transmitter into 
loads ranging from approximately 50 ohms to 1200 ohms for balanced lines, and 50 to 2000 
ohms for unbalanced lines. Large amounts of reactance can be compensated for by the 
coupler, the amount depending upon the frequency, line or antenna resistance. The Match- 
box, or any coupler, installed at the transmitter end of the transmission line cannot correct 
the standing wave on the transmission line. This standing wave is a matter of impedance 
match between the antenna and the transmission line and may be eliminated in various ways 
described in antenna and transmission line literature. 


The coupler circuit consists of a parallel resonant network utilizing an inductor with 
a coaxial wound coupling link, a dual tuning capacitor, and a dual differential matching capaci- 
tor as shown in Figure 1. Impedance matching for either balanced or unbalanced transmission 
lines and antennas is accomplished by the front panel controls of the two dual capacitors with- 
out resorting to the customary coil taps or link adjustments. Adjustment of the Matchbox 
must be accomplished by the use of a directional coupler, such as Johnson no. 250-37. 


The Matchbox tuned circuit provides additional harmonic attenuation of the transmitter 
output by at least 15 db. The 52 ohm coaxial line between the transmitter and coupler provides 
for the insertion of a low pass (TVI) filter such as the Johnson 250-20 for improved harmonic 
attenuation. A terminal is provided on the terminal board for the installation of anR. F. 
probe for use with an oscilloscope, modulation indicator 


The Kilowatt Matchboxes (part nos. 250-30 and 250-30-3) have a switching relay system 
designed fox ‘fast make-slow break" operation allowing the final amplifier plate voltage to be 
cut off before the transmitter load is removed, The time of delay is fixed between .15 and ,25 
of a second which is ample to allow the relay contacts to break without any arcing, 


We INSTALLATION 


The Matchhox and its Directional Coupler must be connected to the transmitter with a 
52 ohm coaxial line as shown in Figure 2. The length of the coaxial line should be as short 
as practical since the input reactance varies more rapidly with frequency as the length of the 
line increases. If a low pass filter and a TR Switch are used, they should be installed as 
shown in Figure 2 using the coaxial lengths as indicated. The remaining connections to the 
Matchbox should be made as follows: 


1. GROUND. This terminal should be connected to the ground terminai on the trans- 
mitter by means of a large gauge wire. The lead from the transmitter 
to ground should be a large gauge wire and as short as possible avoid- 
ing any lengths near an odd multiple of quarter-wave on the operating 
frequency. For multi-band operation, ground leads of various lengths 
should be instalied. 


2. RECEIVER ANTENNA. The antenna leads from the receiver should connect to 
the two terminals on the terminal board designated RECVR. ANT. Be 
sure the ground lead from the recciver is connected to the grounded 
antenna terminal. The Matchbox is supplied with the receiver tap at 
the 300 ohm position. Less turns will give a lower receiver antenna 
input impedance and vice versa. 
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3. R. F. PROBE. This probe may consist of a short piece of stiff self supported 
wire (soldered to the probe terminal inside the cabinet) with a small 
turn on the end to provide capacitive coupling to the coupler inductor. 
The coupling should be as loose as possible consistent with the energy 
needed so the coupler tank is not unbalanced. 


4. RECEIVER CONTROL. These two terminals are connected to a normally closed 
contact on the relay and may be used to break the receiver B- voltage 
or muting circuit during transmission periods. 


S. RELAY 115 V.A.C. The 115 volts AC for the antenna relay should be applied to 
these terminals. This voltage is usually secured and controlled from 
the exciter and should be applied to the relay only during transmitting 
periods. 


6. BALANCED TWO WIRE LINE. The two feed-thru insulator terminals should be 
used for connecting all two wire balanced transmission lines. This 
applies to both the 275 watt and Kilowatt Matchboxes. 


7. SINGLE WIRE. 


a. 275 WATT MATCHBOX. This feed-thru insulator should be used for single 
wire transmission lines or the end of single wire antennas which are of 
high impedance. 


b. KILOWATT MATCHBOX. Connect single wire transmission lines or the 
end of single wire antennas to the feed-thru terminal designated “SINGLE 
WIRE". The remaining feed-thru terminal must be grounded to the ground 
terminal above it during operation on 80, 40 and 20 meters and left un- 
grounded on 15, 1i and 10 meters. 


8, COAXIAL AND LOW IMPEDANCE SINGLE WIRE. 


a. 275 WATT MATCHBOX, If a coaxial line is used from the antenna, the inner 
conductor of the line should be attached to either of the two balanced line 
terminals, the outside conductor of the line grounded and the other bal- 
anced line terminal grounded throughout the range 3.5 to 30 megacycles. 


Low impedance single wire transmission lines or antennas should be at- 
tached to either of the two balanced line terminals with the remaining 
balanced terminal connected to ground throughout the range 3.5 to 30 
megacycles. 


b. KILOWATT MATCHBOX. The coaxial line from the antenna must be con- 
nected to the coaxial terminal, The feed-thru insulator terminal with 
the ground terminal directly above it must be grounded during operation 
on 80, 40 and 20 meters and Jeft ungrounded on 15, 11 and 10 meters. 


Low impedance single wire transmission lines or antennas should be con- 
nected to the feed-thru terminal designated "SINGLE WIRE". The re- 
maining feed-thru terminal must be grounded to the ground terminal above 
it during operation on 80, 40 and 20 meters and left ungrounded on 15, 11 
and 10 meters. 


9. DIRECTIONAL COUPLER. A directional coupler and its indicator must be used to 
properly tune the Matchbox and should be connected per the instructions 
received with it. The Johnson Directional Coupler, part no. 250-37, 
must be used with the end which has the white nylon tip jack, connected 
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to the 352 ohm coaxial line going to the Matchbox. The three indicator 
leads from the Matchbox (or from a separate Directional Coupler Indi- 
cator, Johnson part no. 250-38} should be connected to the Directional 
Coupler with the white, red and black colored plugs in their corres- 
ponding color tip jacks. 


Unlike SWR Bridges which must be operated at very low power levels, 
the Directional Coupler may be left in the transmission line to furnish 
a continuous indication of SWR and relative power output while operat- 
ing with power levels of up to 1000 watts input. 


te. OPERA TION 


DO NOT ATTEMPT TO PLACE THE MATCHBOX IN OPERATION WITHOUT THOROUGHL?* 


UNDERSTANDING THESE OPERATING INSTRUCTIONS AND ADJUSTING THE MATCHBOX AC- 
Selec) ae eee ere Fee lU!U™U™CUMlUCUCU 


RDINGLY. 


The following step-by-step tuning procedure should be performed only after the Matchbox 
has been connected in accordance with the preceding INSTALLATION section. 


1. Turn the Matchbox BAND knob to the desired operating band. 


2. Turn the Indicator Switch to CALIBRATE and rotate the Indicator Calibrate Control 
to minimum (full counter-clockwise on Johnson Indicators). 


3. Adjust the transmitter final amplifier, with reduced output coupling, to a frequency 
in the same band as the Matchbox. 


4. Adjust the Indicator Calibrate Control (clockwise rotation) to obtain a full scale Indi- 
cator Meter reading. 


5. Rotate the Indicator Switch to SWR. If the Indicator Meter reads more than full 
scale, readjust the Indicator Calibrate Control until the meter reads full scale. 


6. Alternately adjust the Matchhox “TUNING” and "MATCHING" dials until the indica- 
tor Meter reads minimum SWR. Keep the transmitter final amplifier in resonance 
(plate current dip) while tuning the Matchbox. As the Matchhox adjustments bring 
the impedance match closer to 52 ohms (SWR of 1 on the Indicator Meter), the re- 
action on the final amplifier will become less pronounced, 


7. When the Indicator Meter indicates minimum SWR, turn the Indicator Switch to 
CALIBRATE and readjust, if necessary, the Indicator Calibrate Control until the 
meter reads full scale. Return the Indicator Switch to the SWR position. 


8. Return the Matchbox for minimum SWR. Turn the Indicator Calibrate Control to 
minimum (full counter-clockwise position). 


9. Adjust the loading and tuning of the transmitter final amplifier to the desired power 


input. DO NOT attempt to load the final amplifier by changing the Matchbox adjust- 


ments. 


10. Turn Indicator Switch to CALIBRATE and advance the Indicator Calibrate Control 
for full scale reading on the Indicator Meter. Return the Indicator Switch to the 
SWR position. The meter now reads the actual SWR at full power input. 


il. Record the Matchbox ''TUNING" and “MATCHING” dial settings for future reference 
when returning to this frequency. 


12. The operating frequency may be changed until a maximum SWR of 1.5 is indicated on 
the Indicator Meter at which frequency the Matchbox should be readjusted, per steps 
1 through 10 above. 
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3. R. F. PROBE. This probe may consist of a short piece of stiff self supported 
wire (soldered to the probe terminal inside the cabinet) with a small 
turn on the end to provide capacitive coupling to the coupler inductor. 
The coupling should be as loose as possible consistent with the energy 
needed so the coupler tank is not unbalanced. 


4. RECEIVER CONTROL. These two terminals are connected to a normally closed 
contact on the relay and may be used to break the receiver B- voltage 
or muting circuit during transmission periods. 


5. RELAY 115 V.A.C. The 115 volts AC for the antenna relay should be applied to 
these terminals. This voltage is usually secured and controlled from 
the exciter and should be applied to the relay only during transmitting 
periods. 


6. BALANCED TWO WIRE LINE. The two feed-thru insulator terminals should be 
used for connecting all two wire balanced transmission lines. This 
applies to both the 275 watt and Kilowatt Matchboxes. 


7. SINGLE WIRE. 


a. 275 WATT MATCHBOX. This feed-thru insulator should be used for single 
wire transmission lines or the end of single wire antennas which are of 
high impedance. 


b. KILOWATT MATCHBOX. Connect single wire transmission lines or the 
end of single wire antennas to the feed-thru terminal designated "SINGLE 
WIRE". The remaining feed-thru terminal must be grounded to the ground 
terminal above it during operation on 80, 40 and 20 meters and left un- 
grounded on 15, 11 and 10 meters. 


8, COAXIAL AND LOW IMPEDANCE SINGLE WIRE. 


a. 275 WATT MATCHBOX. If a coaxial line is used from the antenna, the inner 
conductor of the line should be attached to either of the two balanced line 
terminals, the outside conductor of the line grounded and the other bal- 
anced line terminal grounded throughout the range 3.5 to 30 megacycles. 


Low impedance single wire transmission lines or antennas should be at- 
tached to either of the two balanced line terminals with the remaining __ 
balanced terminal connected to ground throughout the range 3.5 to 30 
megacycles. 


b. KILOWATT MATCHBOX. The coaxial line from the antenna must be con- 
nected to the coaxial terminal, The feed-thru insulator terminal with 
the ground terminal directly above it must be grounded during operation 
on 80, 40 and 20 meters and Jeft ungrounded on 15, 11 and 10 meters. 


Low impedance single wire transmission lines or antennas should be con- 
nected to the feed-thru terminal designated "SINGLE WIRE". The re- 
maining feed-thru terminal must be grounded to the ground terminal above 
it during operation on 80, 40 and 20 meters and left ungrounded on {5, 11 
and 10 meters. 


9. DIRECTIONAL COUPLER. A directional coupler and its indicator must be used to 
properly tune the Matchbox and should be connected per the instructions 
received with it. The Johnson Directional Coupler, part no. 250-37, 
must be used with the end which has the white nylon tip jack, connected 
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to the 52 ohm coaxial line going to the Matchbox. The three indicator 
leads from the Matchbox (or from a separate Directional Coupler Indi- 
cator, Johnson part no. 250-38} should be connected to the Directional 
Coupler with the white, red and black colored plugs in their corres- 
ponding color tip jacks. 


Unlike SWR Bridges which must be operated at very low power levels, 
the Directional Coupler may be left in the transmission line to furnish 
a continuous indication of SWR and relative power output while operat- 
ing with power levels of up to 1000 watts input. 


ii OPERA TION 


DO NOT ATTEMPT TO PLACE THE MATCHBOX IN OPERATION WITHOUT THOROUGHL* 


UNDERSTANDING THESE OPERATING INSTRUCTIONS AND ADJUSTING THE MATCHBOX AC- 
Be er eo Ke  hCUCUU™!UCGCUC 


RDINGLY., 


The following step-by~step tuning procedure should be performed only after the Matchbox 
has been connected in accordance with the preceding INSTALLATION section. 


1. Turn the Matchbox BAND knob to the desired operating band. 


2. Turn the Indicator Switch to CALIBRATE and rotate the Indicator Calibrate Control 
to minimum (full counter-clockwise on Johnson Indicators). 


3. Adjust the transmitter final amplifier, with reduced output coupling, to a frequency 
in the same band as the Matchbox. 


4. Adjust the Indicator Calibrate Control (clockwise rotation) to obtain a full scale Indi- 
cator Meter reading. 


5. Rotate the Indicator Switch toSWR. If the Indicator Meter reads more than full 
scale, readjust the Indicator Calibrate Control until the meter reads full scale. 


6. Alternately adjust the Matchhox ‘“TUNING"” and "MATCHING" dials until the indica- 
tor Meter reads minimum SWR. Keep the transmitter final amplifier in resonance 
(plate current dip) while tuning the Matchbox. As the Matchbox adjustments bring 
the impedance match closer to 52 ohms (SWR of 1 on the Indicator Meter), the re- 
action on the final amplifier will become less pronounced, 


7. When the Indicator Meter indicates minimum SWR, turn the Indicator Switch to 
CALIBRATE and readjust, if necessary, the Indicator Calibrate Control until the 
meter reads full scale. Return the Indicator Switch to the SWR position. 


8. Return the Matchbox for minimum SWR. Turn the Indicator Calibrate Control to 
minimum (full counter-clockwise position). 


9. Adjust the loading and tuning of the transmitter final amplifier to the desired power 


input. DO NOT attempt to load the final amplifier by changing the Matchbox adjust- 


ments. 


10. Turn Indicator Switch to CALIBRATE and advance the Indicator Calibrate Control 
for full scale reading on the Indicator Meter. Return the Indicator Switch to the 
SWR position. The meter now reads the actual SWR at full power input. 


il. Record the Matchbox ''TUNING" and "MATCHING" dial settings for future reference 
when returning to this frequency. 


12. The operating frequency may be changed until a maximum SWR of 1.5 is indicated on 
the Indicator Meter at which frequency the Matchbox should be readjusted, per steps 
1 through 10 above. 
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275 WATT MATCHBOX 


Parts List 
Schematic No. Part No, Description 
Cl 154-505-4 Condenser, LOOED30 
C2 169-25 Condenser, LOOEDA30 
*C3; C4 22.1097 Capacitor, .0! mfd. disc ceramic 
ji 22.746 83-1R coaxial receptacie 
Ai 23.1041 Inductor 
*Mi 22. 1488 Meter, 100 ua. 
*R1 22.1196-1 Potentiometer, 2000 ohm 1/4 watt 
RY 22.906 Relay, 3PDT 
SWl 22.884 Band Switch 
*SW2 22.1444-1 Switch, SPDT 
*Pl 105-303-1 Plug, black nylon phone tip 
=p? 105-301-1 : Plug, white nylon phone tip 
*P3 105-302-) Plug, red nylon phone tip 


* denotes additional components in 250-23-3 Matchbox. 


KILOWATT MATCHBOX 


Parts List 
Schematic No. Part No. ; Description 
Gl 152-517-2 Condenser, 110CD70 
C2 160-32 Condenser, 100CDA70 
C3 22.1156 Capacitor, 16 mfd. 250 WVDC 
od OF. at Os) 22.1097 Capacitor, .01 mfd. disc ceramic 
Mopar 22.746 83-1R coaxial receptacle 
it 236-Sii-] INDUCTOR 
*M1 22.1445-1 METER, 100 ua. 
Rl 22.887 Resistor, 18 ohm 2 watt 
aie 22.1196-1 Potentiometer, 2000 ohm 1/4 watt 
RY I ea oS) Relay, S000 ohm d.c. 
SR 22.1009 . Selenium rectifier, 35 ma. 
SW 23,1153 -Band Switch 
*SW2 22.1444-1 Switch, SPDT 
*Pl 105- 303-1 Plug, black nylon phone tip 
*p2 105-301-1 Plug, white nylon phone tip 
*p3 105-302-1 Plug, red nylon phone tip 


* denotes additional components in 250-30-3 Matchbox 
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FIGURE 2 


275 WATT TRANSMITTER - MATCHBOX INTERCONNECTION 


Balanced Two Wire Line or 


Single Wire 
/\ Coaxial Line 


{Note 1) 
Directionat 
Indicator 
Cabie 


TRANSMITTER MA TCHBOX 


RF Input 


Weston 2enCORI: Ground Wire 


Relay 
LISV A 


DIRECTIONAL 
T-R SWITCH : | 
JOHNSON | COUPLER L_ Receiver 
No... 250-39 JOHNSON Control 
No. 250-37 Rashes 


Recciver Antenna 


To Receiver 


6to 12 cons, 


KILOWATT TRANSMITTER - MATCHBOX INTERCONNECTION 
Batanced Two Wire Line 


Single Wire 
Ground Terminal 
Coaxial Line 
(Note 1) 
Directional 
Indicator 
Cuble 


TRANSMITTER MATCHBOX 


Op ele 2. (COAX. Ground Wire 


Relay 


LOW PASS DIRECTIONAL L1SV 
T-R SWITCH FILTER COUPLER Receiver 
JOHNSON JOHNSON JOHNSON - Control 
No. 250-39 90 ohm | No. 250-20 No, 250-37 


RF probe 


Receiver Antenna 


Receiver 


Note 1 - If a separate Directional Coupler idicstas is used, disregard the cabie from the 
Directional Coupler to the Matchbox. 
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